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Abstract:  Since  aluminum  brazing  technology  is  relatively  new  compared  to  other  permanent  joining 
technologies, this technological process needs a scientific approach. 
  One of the specific parameters of this type of technological processes is the distribution of filler 
material on base material. This parameter affects directly the quality of the brazed assembly. 
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1.INTRODUCTION  
 
Brazing is a joining process wherein metals are bonded together using a filler metal 
with a melting (liquidus) temperature greater than 450 °C (840 °F), but lower than the melting 
temperature of the base metal. Filler metals are generally alloys of silver (Ag), aluminum 
(Al), gold (Au), copper (Cu), cobalt (Co) or nickel (Ni). 
 
 
 
Fig. 1: Consideration for brazing success.  
 
The brazing procedure has following steps: 
 Arrange the parts: the operation consists of grouping them to execute the brazing joint. The 
parts have to be complete, qualitatively and quantitatively accepted. The technical documents  
is complete and meets all requirements for a good performance of the brazing joint.   Fiabilitate si Durabilitate - Fiability & Durability    Supplement no 1/ 2013 
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 The parts with a complicated spatial distribution and tight tolerances will be positioned and 
brazed,  if  necessary,  in  specially  designed  SDV.  SDV  will  be  homologated,  verified  and 
recertificated. The parts are assembled in the device respecting the drawing and gaps between 
combined faces as follows:  
- For aluminum and aluminums alloys 0,25÷0,40mm (0.10”-0,16”); 
- For joints of pipe fitting ends, the joint clearance has to be 0,5÷2,20mm (0,002 ”–0,008”) 
unless otherwise stipulated in the drawing. 
 
 
 
Figure 2. Braze procedure.  
 
 Parts preparation: the preparation for brazing is made in accordance with scheme prepared 
by the technologist, the scheme is mentioned in the technology. 
 Preparation inspection: the inspection of the surface preparation for brazing is made in 
accordance with the requirements of the customer or of the process technologist. 
Repositioning of the parts: after the surface preparation, the parts will take their final position 
in SDV free from grease, color or other impurities. The operation is performed under total 
cleaning (the operator will wear cotton gloves). 
 The brazing: for an alloy, the joint resistance depends on the mutual adjustment of the parts 
to be joined and on the contact area between the two parts. The joint area, the capillary gaps 
between the parts should be minimal for silver alloys (recommended gap size 0.5÷0.33mm). 
For  tubular  joints,  the  allowed  gap  size  is  0.2÷0.25mm.  The  joint  area  depends  on  the   Fiabilitate si Durabilitate - Fiability & Durability    Supplement no 1/ 2013 
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thickness of the material and the cutting conditions of the part. For heating the joint with 
strong alloys is used light carbureted flame. In this case avoid the overheating of the alloy and 
is discharged outside the blast flame. The brazing operation starts with the flux (BORAX) 
applying on both sides uniformly. Only the joint will be heated quickly and uniformly at the 
correct temperature, as indicated in the appendix. Apply the brazing wire that was previously 
coated with flux (BORAX) on the joint. The rod is fed into the joint until the brazed joint is 
complete, the outline of the brazing covers continuously and uniformly the area around the 
joint.  For  a  good  joining,  the  heating  temperature  of  the  parts  has  to  be  under  the 
recommended temperature of the flux producer.  
NOTE: The wire should not be melted by the heat input taken from parts. 
 Cleaning and removal of flux residues: after the brazing process, the flux residues on the 
parts should be removed within 30 minutes. 
 Inspection of flux removal: the parts are only visually examined. 
 Inspection of the brazing operation: the control authority is required to verify if: 
- the operator that execute the piece is authorized for the joint type he is executed; 
-  the  equipment  is  clean  and  used  according  to  the  indications  of  the  producer; 
- the brazed joint has been done according to the costumers requirements. 
 
2.EXPERIMENTAL DATA 
 
During the braze cycle, the filler material was deposited in different ways: 
Sample 1÷3: the deposition of the filler material on the brink of the base material.  
 
   
 
Figure 3: Sample 3, flat parts.  
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Sample 4÷6: the deposition of the filler material on one surface of the base material. 
  
   
 
Figure 4. Sample 5, flat parts. 
 
Sample  7÷42:  the  deposition  of  the  filler  material  on  both  surfaces  of  the  base 
material.  
 
   
 
Figure 5. Sample 29, flat parts.  
 
As a resulted of the x-Ray inspection, the majority of the samples shows a great many 
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Sample 3 shows defects in the middle of the brazed surface. 
Sample 5 – the filler material does not cover the entire brazed surface. 
 
   
 
Figure 6. X-Ray Inspection, sample 3, lap joint. Figure 7. X-Ray Inspection, sample 5, lap joint. 
 
Sample 29 has an area of the surfaces that were not covered with filter material is 
considerably smaller.  
 
 
 
Figure 8. X-Ray Inspection, sample 29, lap joint 
 
3.CONCLUSION 
 
For brazing aluminum alloys it is recommended to deposit the filler metal on both 
surfaces of the base material and then contacting the components and heating them.  
 
REFERENCE 
1.M.F. GRIMWADE, Handbook of Soldering and others joining techniques, Published by 
World Gold Council, London, 2002. 
2.J. M. Walls, R. Smith, Surface science techniques, Elsevier Science Ltd, 1994.  
3.American Welding Society, Brazing Handbook 5th Edition, 2007. 
4.PHILIP ROBERTS, Industrial Brazing Practice, Ed. CRC Press LLC, New York, 2004.  
5.SULZER, An Introduction to Brazing, Ed. Sulzder Metco, august 2011.  